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APDENDIX K, TTEM 1 - TYPE NB CONNECTOR
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DISPOSITION & RATICNALE ;
() DESIGN, (B)TEST, (C) INSPECTION, (D) FATLURE HISTORY:

(A) DESIGN

MINIATURE, CIRCULAR, ELECTRICAL CONNECTORS DESTCHNED Tw  BE
ENVIRONMENTALLY SEALED WITH EACH CONTACT INDIVIDUALLY SEALED To

PREVENT MOISTURE ENTRY AND EXCLUSION AFTER MATING, CONTACTS ARE

INDIVIDUALLY REMOVABLE TQ FACTLITATE REPAIP AND REWORE. SOCKET
CONTACTS ARE SHROUDED TO PREVENT DAMAGE DUE TQ ELECTRICAL FROBING
AND SELF ALIGHN WITH PIN CONTACT TO ASSIST MATING AND PREVENT BENT
FIN " CONTACTS. CONNECTOR COUPLING IS ACHIEVED BY A 1/2 TURN
BANONET COUFLING MECHANISM WITH A TACTILE DETENT WHEN FULLY MATED
AND CAN BE INSPECTED THRU THREE INSPECTIOHN HOLES.

CESTGNED, TEETED, AND INSPECTED T MEET THE BREQUIREMENTS OF THE
SPACE SHUTTLE PROGRAM BY GEORGE €, MARSHALL SPACE FLIGHT CENTES
SPECIFIC&TIDHT4UM39559‘

{B) TEST

QUALIFICATION/CERTIFICATION - -~ %%

CERTIFICATION TESTING AND ANALYSIS ARE COMPLETED AND APPROVED.
TESTS INCLUDED THE FOLLOWING:
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CAUSE CONTROL
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PERFORMANCE

THERMAL CYCLING (-2509F TO 3%29F)

DURABILITY {250 CYCLES MATE/DEMATE)

| VIBRATION (1.0 G2/HZ)

| PHYsICAL sHOCK (75 €)

TEMPERATURE LIFE (392°F FOR 1000 HRS)

INSERT RETENTION (75 PSI)

MOISTURE RESISTANCE (100% HUMIDITY)

VACUUM (1x107%3 MM OF MERCURY)

CORROZION (53 SALT FOG, 48 HOURS)

CIONE (0.01% FOR 2 HOURS)

CONNECTOR MATING AND UNMATING FORCES
CONTACT RETENTION
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- APFENLCIX K, ITEM 1 - ZONT'D

QUALIFICATION/CERTIFICATTION, CONT'D

CAUSE CONTROL

TEST

"

DIELECTRIC WITHSTANDING VOLTAGE
(1500 VAC AT 2z MILLIAMPERES}
INSULATION RESISTANCE (5000 MEGOHMS)
CONTACT RESISTANCE
(LESS THAN 65 MILLIOHMS)
EXPLOSIVE ATMOSPHERE (2 GAS MIXTURES
WILL NOT INITIATE EXPLOSION)
SHELL CONDUCTIVITY
(LESS THAN 50 MILLIOHMS)

a b c d a
__-X X X ;- X
X X X X X
X X X X
i X X
X X X X

ACCEPTANCE AND SCREENING

ALL CﬁNHECTURS'.ﬁRI SUBJECTED TG A 100% ACCEETANCE PRIOR ToO

DELIVERY AND INCLUDE THE FOLLOWING:

TEET

DIELECTRIC WITHSTANDING VOLTAGE
(1500 VAQ) -
INSULATION RESISTANCE
{5000 MEGDHMS AT 500 VOC)
CONTACT ENSAGING AND SEPARATING FORCES
{VARIES BY SIZE)
EXAMINATION OF FRODUCT
(DIMENSIONAL/VISUAL)
INSERT HOND INTEGRITY (VERIFIES ADHESIVES)
SHELL, CONDUCTIVITY
(LESS THAN 50 MILLIOHMS)
m=’

CAUSE CONTROL
a b el d a
e ————  — — —
X X X X X
X X X X X )
¥ X X
X X X
4 X X
A £ X
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- APPENDIX K, ITEM 1 - CONT'D ;

ACCEPTANCE TEST AT NEXT ASSEMBLY:

ey —
CAUSE CONTROL
TEST
a b o d e |
e — — — e L ———
EXAMINATION (VISUAL) X X X
DIELECTRIC WITHSTANDING VOLTAGE X X X
(1500 VAC) * -
CONTINUITY (VERIFIES CIRCUIT PATH) x X X

e ——— — = e —
* NOTE: PIGTAILED COMPONENTS AND MINOR HARNESS REWCORE MAY NOT EE
SUBRJECT TO THIS TEST.

(C) INSPECTICH
SUPPLIER INSPECTION (FATLURE CAUSE a,b,e)

-

ALL RAW MHTERIALS THNSPECTED ANED RECORDED UBON RECFIPT. CRITICAL
PROCESSES ( MOLDING, BONDING, PLATING} WITNESSED AND TESTED BY
INSPECTION FERSONNEL.

CONTAMINATION CONTROL (FAILURE CAUSE b)

CONTAMINATION CONTROL PRﬁCEESEé AND CORROSION PROTECTICN
PROVISIONS ARE VERIFIED BY INSPECTION. CONNECTOR TS CLEANED AS
REQUIRED DURING AND AFTER ASSEMBLY.

ASSEMBLY/INSTALIATION (FAILURE CAUSE a,b,e)

ALL ERAW MATERTALS ARE INSPECTED UPOH RECEIFT. ATL MOLDING,
MACHINING, AND ASSEMBLY PROCESSES. ARE INSPECTED DURING AND AFTER
COMPLETION OF THE ASSEMBLY CYCLE WHICH INCLUDES SHOP TRAVELERS
AND MANDATORY INSPECTION POINTS (MIP'S).

CRITICAL PROCESSES (FALLURE CAUSE a,a)

ALL BONDING, PLATING AND MOLDING CPERATIONS ARE VERIFIED BY
BETAILED INSPECTION INSTRUCTIONS.

TESTING (FAILURE CAUSE a,b,a)

100% OF ALL PARTS DELIVERED ARE TESTED AND WITHESSED BY
INSPECTION PERSONNEL.
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APPENDIX X, ITEM 1 - CONT'D

HANDLING/PACRAGING (TAILURE CAUSE a,b)

FARTS ARE PACKAGED AND PROTECTED TO MILITARY LEVELS AND ARE
VERIFIED EY QC TO APPLICAELE IEVELS. '

(D} FAILURE HISTORY

FAILURE HISTORY INDICATES NO GENERIC FAILURE MODES ENIST
(AFOLLO, MILITARY, COMMERCIAL}.

NUMEROUS PROBLEMS HAVE BEEN REFORTED RELATED TQ MISHANDLING AND
RBUSE (WORKMANSHIP] BUT NOT RELATED TO DESTGN. ' '

IN-FLIGHT FAILURE HISTORY;

INADVERTENT DEMATE: 1
PIN-TQ=PIN SHORT (HCGT): O
PIN-TO-PIN SHORT (GND): @

VEHICLE GROUND PROCESSING FATLURE HISTORY:

INADVERTENT DEMATE: 0
PIN-TO-PIN SHORT (HOT): 1
FIN-TO-PIN SKORT. {(GND): 0

INADVERTENT DEMATE FAILURE:

REFERENCE! CAR 24F0D9

DURIRG STS-51B THE ET [GQOR DRIVE MOTOR B FAILED TC OPERATE.
POST-FLIGHT TROUBLESHOOTING ISOLATED THE FAILURE TO A DEMATED
ELECTRICAL CONNECTOR. THE CONNECTOR WAS ANALYZED AND NO
ELECTRICAL OR MECHANICAL DAMAGE WAS FOUND. THE MOST FROEAHLE
CAUSE OF THIS FAILURE IS TECHHICIAN ERRQR DURING GROUND
FROCESSING RESULTING IN AN IMPRODERLY MATED CONNECTGR. THE
YIBRATION OF LAUNCH THEN CAUSED THE IMPROPERLY MATED CONNECTOR TO
INADVERTENTLY DEMATE.

PIR-TO-PIN SHORT FAILIRE:

REFERENCE: CAR KBOO38

DURING TROUBLESHQOTING OF IPR ZERV~(433 ON OV=103 A SHOQRT
CONDITION WAS FOUND BETWEEN PIN A (AC POWER} AND PIN P (2B VOLT
DC POWER) OF THE ELECTRICAL CONNECTOR. THE CONNECTOR WAS REMOVED
FROM THE VEHICLE AND SENT TO DOWNEY LABORATCRY AND TEST FoOR
TAITURE ANALYSIS, THE FAILURE ANALYSTS REVEALED A SMALL VOID OR
CRACK IN THE PHEWCLIC RESIN BETWEEN THE SHORTED PINS. SIGNS OF
ARCING WERE VISIELE AT THE ERGES OF THE VOID/CRACK, AND AT THE
BASE OF BOTH PINS. THIS VOID/CRACK WAS BELIEVED TO HAVE BEEN A
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BPPENDIX K, ITEM 1 = CONT'D
PIN-TO-PIN SICRI FAIURE (CONT'D)
MANUFACTURING FLAW THAT ESCAPED INSPECTION AND TEST .CONTROLE,

THE CONNECTOR WAS ORIGINALLY PART OF THE PIGTAILS. ON THE
CENTERLINE LATCH MOTCR; THEREFORE, IT WaAS NOT SUBJECTER To THE

DIELECTRIC WITHSTANDING VOLTAGE TEST AFTER INSTALLATION -IN THE -

VEHICLE (SEE (*) UNDER (B} TEST, ACCEPTANCE TEST AT NEXT
ASSEMBLY) .

PFREPABRED BY: APFROVED EBY: APPROVED BY {NASA):

DESIGN B. WADDELL 5QJLEE beEL:

RELIABILITY T. EIMURL T EREL
QUALITY J. COURSEN QE rof L
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